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Frequently Asked Questions

This quarterly issue of the Great Lakes Update has been  Since January 1996, Lake Superior rose about 13" a
compiled to include a number of frequently asked questionsbout4" below its record high set it986 for June. Lakes
that have arisen due to rising Great Lakes water levels and it ~ Michigan-Huron rose about 30" to its present lev
contains the best available answers to these concerns. Ifthere  being about 7" below its June record Hi§B&etwer
are further questions, please contact us by mail, phone, or  the same last 17 months, Lake St. Clair rose about 3
email at the addresses at the conclusion of this article. now about 6" below its record high set in 1986. La
rose about 36" and is novbaut 4" below its record high se
in 1986. Lake Ontario rose nearly 26" over the same pe
and is now about 18" below its 1952 record high.

Current Conditions

Why are water levels in the Great Lakes so high? What impacts do high water levels have?
Higher than average precipitation (rain and snow) on th
Great Lakes basin during late 1995, throughout 1996,
through May 1997 has been the primary cause for the cur
high Great Lakes water levels. Lower rates of evaporatio
during this period have also contributed significantly.

%igh levels can cause flooding and expose some structure
ey\\éave attack. They also can increase short-term eros
ough they do not appear to affect long-term erosion rat

How much flooding do you expect this year?

The 1995-1996 winter brought heavier than normal sno ail'@ bodv k Touah floodi d other ad ff
across much of the Great Lakes. Precipitation over the enti obody knows. fiough flooding and other adverse ettec
basin for 1996 was 113% of average, the fifth highest y: af'® highly probable this year, damage extent will depend

since 1900. Basin by basin, Lake Superior received 12 o humber of factors, these being: 1) supplies - the lakes

Lakes Michigan-Huron 107%, Lake Erie 117% and La erise_beyonq their .”.Ofma' seasonal rnses depending
Ontario 118% of their yearly averages during 1996. Thecqntlnugd high precipitation ar)d low evaporation; 2) storm
winter of 1996-97 again brought extremely heavy snowf IlSwmd—dnyen waves can contribute to flooding and erosic

: gEnd, 3) wind set-up - strong, steady winds can cause level
si

to the northern parts of the basin, with some regions settin ; ; S
record high snowfalls. On average, the Lake Superior b ne side of the lake to rise significantly for a few hours
ays.

snowpack was nearly 155% of its normal conditions. Duri
the first half of 1997, higher than average precipitati

. . . i i ?
continued over much of the lakes and their drainage bas nWhy can't extreme high water levels be prevented?

ns.

How much have the Great Lakes risen and how do they

compare with all-time high records? These outweigh the human influences on water levels.

level of each lake is determined by its water supply and
outflow capacity. Precipitation, the major factor determini
e water supply to the Great Lakes, cannot be control
vaporation from the lakes also exerts a significant influer
Ghat usually follows precipitation trends. When precipitati
is higher, there are usually more clouds and less evapora

At the beginning of 1996, Lake Superior was slightly belgw
its long-term average, and the other Great Lakes
slightly above their long-term averages. Each of the Gr
Lakes have risen significantly since then.
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Water levels fluctuate because climatic influences fluctuate.
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Shoreline Erosion Water Level Controls

Do higher water levels cause shoreline erosion? Where are the major control points for water levels an
flows in the Great Lakes basin?

When water levels are high, wind-driven waves can trigger

significant short-term erosion events that would otherwisd-imited water level control is achieved by regulating the

occur later or more gradually. However, long-term erosiorPutflows from Lakes Superior and Ontario, in accordarce

n&ith the International Joint Commission (1JC) Orders
Approval foreach lake. The outflows from the other Gre
Lakes depend exclusively on their levels.

The major factors affecting long-term erosion rates are wave
energy, wave direction and long-term patterns of sand
sediment transport along the shore. Bluff stability, surf cé
and groundwater flow, and freeze-thaw cycles also plal &
role in bluff recession. None of these factors appear to|b
directly related to water levels fluctuations. The lake leve
d.oe.s’ however, have an effgct on where wave energ IIﬁegulating the outflow from Lake Ontario affects levels
dissipated on the beach profile, and thus may affect shor
erosion and bluff recession rates over short time periods

rates appear to be independent from water level fluctuati
for most of the Great Lakes shoreline.

s a single lake since they are connected by the wide and
I traits of Mackinaw and thus remain at the same level.

. .| -lakes since Lake Ontario is separated from them b
Why do bluff collapses increase when lake levels are hig ?Niagara Falls. P y

Bluff recession, or the landward movement of the bluff

crest, is the most visible aspect of coastal erosion and
receives the most attt_antlon. However, bllﬁ‘t_essmn is just What are the goals of Lake Superior regulation?

one indicator of erosion forces, and can mislead observers

because of the length of time, or lag, that aléuoccurs The essence of the 13C's Orders of Approval for La
between beach erosion and bluff recession. Coastal erOSi%rhperior is that the outflow shall be regulated to keep

occurs over an area roughly from the top of the bl
offshore to a depth of 30 feet of water depth. Erosionjichigan-Huron. This means that supplies will be distribut
originating offshore often does not become apparent as bluffy that one lake is not higher or lower in its range than

recessdion until days, weeks, months or even years havgher lakes. The Orders of Approval state that regulat
passed.

Lake Superior Regulation

egulating the outflow from Lake Superior affects the level
f Lake Superior, Lakes Michigan-Huron, and to a lesser
xtent, Lake Erie. Lakes Michigan and Huron are considered

level of Lake Superior in balance with the level of Lakes

of

deep

N

e lake and on St. Lawrence River from the Thousand
Islands to Montreal. It has no effect on levels on the upper

the
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shall not increase the risk that Lake Superior would exceed
elevation 603.2 feet (IGLD, 1985). The 1JC’s International

Bluff recession also does not occur at a constant rate, butake Superior Board of Control has developed a regulation

may vary considerably over relatively short time periods|ofplan to ensure that the outflow meets these objectives.
days, weeks, and months. It is very common for a reach of

coastline to have no bluff recession for months or years an@he control works in the St. Marys River can hold water

then experience severe recession over a period of days bake Superior or release it to Lakes Michigan-Huron, but

weeks. Bluff recession is often the result of events that magannot remove it from the Great Lakes system.
have occurred months before, or gradually over a period of

years. This makes it difficult to link bluff recession with the Could the flow out of Lake Superior be reduced to lowe
forces or influences that are directly responsible. levels on Lakes Michigan-Huron?

What about storms and beach erosion? Yes, it is possible to reduce the Lake Superior outflow, &

The most dramatic erosion often occurs as a result of storms, . .

partially because the highest energy waves are gener, t&@uld the outflow from Lake querlor be increased to lowe
under storm conditions. Added to this, storms often producie water level on Lake Superior?

short term shifts in lake levels asater is pushed from on - . . .

side of a lake to the other. The effect of storms is also'€S: itiS possible to increase the Lake Superior outflow,

influenced by their duration and frequency of occurrenc sgll:z;’:'j?/url]?ggaise the Lakes Michigan-Huron level, which

this will raise the Lake Superior level, which is already high.
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Lake Ontario Regulation
What are the goals of Lake Ontario regulation?

Essentially, the IJC’s Orders of Approval establish a fo
foot target range for water levels on Lake Ontario and prov|
protection for navigation, hydropower downstream

Quebec and communities along the St. Lawrence River fr
the Thousand Islands to past Montreal. This range (fr
242.3246.3 feet (IGLD, 1985)) is maintained whenev
water suppies are within those experienced prior to 195
When water supplies are more extreme, criterion (k) of 1
IJC’'s Orders provides all possible relief to shorelir
communities on Lake Ontario and the St. Lawrence Rive

The 1JC has granted limited discretionary authority to their
Lawrence River Board of Control to enable it to fgonarily

set flows different from regulation plan flows when this ca
be done to assist one or more interests without causicge

harm to others. Discretionary authority has been used
occasion to assist communities on Lake Ontario and the
Lawrence River, commercial navigation, recreational boati
hydropower and muaipal water supply and to provide
enough water for critical habitat when fish are spawning.

How does regulation of St. Lawrence River flows affed
water levels on Lake Ontario?

Regulation has reduced the occurrence of extreme high
low water levels on Lake Ontario. For example, Lake Onta|
is presently about 2.3 feet lower than it would have beer
the project and regulation had never been put into place.

excavation in the St. Lawrence River that occurred when

hydropower project and seaway were constructed has nj
higher outflows possible when high water supplies occu

Although regulation habrought substantial benefits to Lak
Ontario, some shoreline residents are skeptical. They h
experienced higher levels since regulation began in 1
because this period has been cooler and wetter than any ¢
period since 1900. More water has been flowingtigh the

Great Lakes since 1960 and these higher supplies would
produced much higher levels on Lake Ontariohwitt the

project and reglation. Though Lake Ontario receives all g
the outflow from the other Great Lakes, it was the only Gre
Lake that did not set record high water levels in 1985-86.

Why was no action taken to increase Lake Ontario outflow
in fall 1996?

Action was taken in a timely manner in fall 1996 whe
precigtation over the Lake Ontario basin increased.
September, the Board of Control adopted the policy

June 5, 1997

increase Lake Ontario outflows above the regulation p
when this could be accomplished without causing undue h
to other interests. Flow reductions were frequently need
however, to keep water levels in the navigation channel |
irabove Long Sault Dam from going below chart datum. Ch
délatum is a critical depth below which adverse impacts wo
noccur to commercial navigation. From October throu
orPecember 1996, the average weekly level at Long Sault D

srweeks. Despite this critical situation, the Board of Cont
4. was able to achieve outflows greater than the regulation
he&alled for during 10 of the 14 weeks.
ne
r. What is “criterion (k)" and why did the Commission wait
until January 1997 to invoke it?
St.
Criterion (k) gives the Board of Control additional authori
anto provide further relief to communities on Lake Ontario al
the St. Lawrence River by setting alternative outflow
ofriterion (k) is an extraordinary provision of the Orders
sf\pproval, which the 1IJC may invoke when wateipplies to
ng-ake Ontario are more extreme than those that had b
experienced prior to 1954. These supply conditions did
exist until January 1997. Under criterion (k), record outflo

t
Diversions

anthat are the diversions and how much do they affect Gre
rid_akes water levels?
nif
ThEhe major diversions in the Great Lakes basin that aff
thevater levels to a measurable extent are: (1) diversions
1adleke Superior at Long Lac and Ogoki; (2) a diversion out
. Lake Michigan at Chicago; and, (3) a diversion betwe
Lakes Erie and Ontario through the Welland Canal. Th
e diversions have a minor effect on water levels compare
avetural factors and regulation of Lakes Superior and Onta
D60
nthihre present flow rates into Lake Superior from the Long L
and Ogoki diversions average 150 cubic meters per seg
nayems) (or 5,300 cubic feet per second (cfs)), the flow out
Lake Michigan at Chicago is 91 cms (3,200 cfs) and the fl
f from Lake Erie to Lake Ontario through the Welland Canal
2al21 cms (7,800 cfs). This compares to the average outflov
2,210 cmg78,000 cfs) from Lake Superior and 7,000 cn
(247,000 cfs) from Lake Ontario.

n

The combined effect of these three diversions has bee
permanently raise Lake Superior by an average of

centimeters (.8 inch), lower Lakes Michigan-Huron
centimeters (.2 inches), lower Lake Erie by 10 centime
inches) and raise Lake Ontario by 2.4 centimeters (1

n
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orvas at or within an inch of chart datum for nine out of 1

for this time of year were set in February and March 1997.
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Could the flow in the Long Lac and Ogoki diversions int
Lake Superior be reduced?

Lake Erie Outflows

Are the levels of Lake Erie regulated?
to

Under extraordinary circumstances, Canada has agreed

reduce or shut off Long Lac and Ogoki inflows in the past. No, the level of Lake Erie is not regulated. Mathematical

modeling and field measurements taken in June 1987 suggest

These diversions are entirely in the Province of Ontario anghat there could be a slight backwater effect from t

he

were authorized between the U.S. and Canada in 194@peration of the Chippewa-Grass Island Pool that could affect

Although the diversions are under Canadian control, therghe outflow from Lake Erie. However, it has not been
t\(ﬁssible to measure the effect on Lake Erie outflows while

has been consultation and cooperation between the
Governments on these diversions during emergency peri
Examples of mutual cooperation azeed in 1952, 1973 an

anging the level of the Chippewa-Grass Island P
because the effect is smaller than flow changes cause

ool
d by

1985 when, in rgsonse to a request by the U.S., Canadashifts in the wind and other background phenomena. The

reduced both diversions to help to alleviate problems create@hippewa-Grass Island Pool is located in the Niagara Ri

ver

by high lake levels. Difficulties with reducing the diversions ahove Niagara Falls at the intakes of the hydropower projects.

may occur when high water levels are also occurring in thets |evel is regulated by an 18-gate control structure,

put

Albany River watershed, where the waters of Long Lac angegulation of flows through this structure does not set the

Ogoki would otherwise drain. outflow from Lake Erie.

Could the outflow be increased from the Lake Michigan Has construction in the Niagara River affected the outflow
Diversion at Chicago? from Lake Erie?

The Lake Michigan Diversion at Chicago has the physicalrtificial obstructions and fills have been placed in the

Uy

capacity to flow up to 283 cms (10,000 cfs), though floodingNjagara River since 1820. These include the Peace Bridge,

and impacts to navigation would occur at this flow rate.|nternational Railway Bridge, the City of Buffalo water

However, there is no precedent for using the diversion to helpytakes, the Bird Island Pier, Mather Park (Niagara Pa
to alleviate high water on the Great Lakes. The diversion hagommission) and smaller fills on both sides of the river. T

rks
he

been the subject of legal actions by Great Lakes statasimulative effect of these obstructions has been to raise the

throuchout the century to limit the amount of water being jevel of Lake Erie between 0.12 afdl6 meters (4.8 and 6.3

diverted. The dispute reached the U.S. Supreme Court, whoggches), according to the 1993 1JC Levels Reference St
1980 decree sets the flow rate33200 cfs. Proposals have Board report.

occasionally been made in the USongress to increase th
amount of the Chicago diversion, but none of the proposal$he |JC has recommended that the Governments e

udy

nact

have been successful. Canada has objected to any proposfélasures to insure that further encroachments do not occur in

unilateral action by the United States to increase the flo

More recently, Great Lakes states have objected that| thef some of the existing obstructions, particularly those in
control works are leaking and that the actual flow rate is morgjicinity of the Peace Bridge, should be considered.

than allowed. In October 1996, the eight Great Lakes
Governors and the Federal Government signed a formal
agreement that commits the Corps of Engineers to make
repairs and confirm the flow limitation at 3,200 cfs.

Emergency Measures

What short-term emergency measures are available

; . o
Could the flow at the Welland Canal be increased to g tlower high levels and how much relief can they provide~

more water off of Lake Erie? Existing physical facilities could be used to reduce the Lg

Lac and Ogoki diversions, store water on Lake Super
increase the Chicago diversion, increase the flow through

elland Canal, flow ater through Black Rock Lock in the

iagara River and lower the Chippewa-Grass Island Poo
e Niagara River. These actions could be taken w
latively little capital investment at existingdilities. These
measures will provide minor relief in parts of the system, [
would result in major adverse consequences in other par

If the canal was used solely to lower Lake Erie and all
navigation was stopped, flows could possibly reach 340
(12,000 cfs). Damage to the banks of the canal would occ
at this flow rate. Flows in the 1980s were at 260 cms (9,20
cfs), but were reduced to facilitate repairs on a lock wall t afq
failed in 1985 and to dcilitate a long-term rehabilitatio

program. The present flow is 221 cms (7,800 cfs).

- the Great Lakes connecting channels, including the Niagara
River. The 1JC has suggested that removal or modification
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A 1988 1JC report calculated the maximum effect that would
be physically possible by taking emergency action at |all
existing facilities. After two years of operation, water levels
would change by approximately the amounts following,
compared to the levels that would have occurred if the actions
had not been taken: Lake Superior would be raised 40
centimeters (16 inches); Lakes Michigan-Huron would be
lowered 34 centimeters (13 inches); Lake Erie would be
lowered 27 centimeters (11 inches); and, Lake Ontario wo
be lowered 40 centimeters (16 inches).

These are the approximate effects that would result after glz
years if allof the following emergency measures are taken
(flows are in cubic meters per second (cms) and cubic f et
per second (cfs)): Lake Superior - establish emerge c¥
discretion to raise Lake Superior storage to 604.2 (IGLD
1985), up to one foot above itsirent maximum elevation;
Long Lac / Ogoki Diversions - decrease flows to zero;
Chicago Diversion - increase flows to 283 cms (10,000 cfs)
Welland Canal - increase flows to 310 cms (11,000 cfs)
Black Rock Lock - increase Lake Erie outflow by 36 ¢
(1,300 cfs); Chippewa-Grass Pool - increase Lake

outflow by 84 cms (3,000 cfs).

!
h

Other combinations of these measures could provide le
relief and fewer adverse eftts. Reaching agreement to
implement any of these measures is complicated by the
that different jurisdictions control the physical facilities an
as noted, all of the actions transfer adverse effects from
location to another.

What decisions are needed in order to open the Black Rock
Lock to remove additional water from Lake Erie? a
At the very least, consultations between the U.S.
Canadian Governments would be needed before the Blad
Rock Lock could be used as an emergency water contrdi
structure because of the impact the additional flows wo 14
have on Lake Ontario and the St. Lawrence River. Under th
Boundary Véters Treaty, an application to the IJC or an

agreement between the two Governments would be re uireé. : .
9 q recommended a range of actions in 1993. One cen

Eecommendation is that the Governments aggressi

The 1JC’s 1988 report on short-term emergency measure
including the Black Rock Lock, recommended that the t
Governments develop coordinated, emergency manage
plans for both high and low conditions in the Great Lakes.

Management and Public Involvement

Why is there no single agency that can make decisions
matters that affect Great Lakes water levels?

DN

Historically, sovereign nations have not been willing to ce

ul . .
QVhy not siphon off some of the water and send it to arez
that need it?

this possibility is discussed. No economic use for the wa
.exists that could support the cost of moving enough of it
of the basin to appreciably lower the Great Lakes. Suc

ri hose who might need it, particularly in wet periods such

such a diversion were established, it might be difficult to s

a . : -
%hat long-term solution should be putin place to eliminat
’ntge harm that comes from fluctuating water levels?

In several major studies over the years, the IJC has conclu

that building new structures to further regulate water level
not economically justified. Further regulation would be cos

ontinues on the shoreline, is carried out in a way that d

8ther adverse consequences.

Eg?{{'ncipal component of a strategy to alleviate the adve
consequences of fluctuating water levels.

9%or further information, please contact:

June 5, 1997

this degree bbatyt to international control. The Great
Lakes basin includes two countries, eight states, and two
provinces. Mechanisms exist to coordinate actions|among
agencies in these jurisdictions, however, there is not one

entity with theréytover all facilities that affect levels.
Long Term Solutions

AS

—

he financing and political support that would be needed
ndertake a major new diversion do not exist at present.
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here are a number of objections that usually surface w

iversion would also likely increase flooding on any of th
earby waterways that could be used to transport the wa

e present, are far from the Great Lakes basin. Finally

f during years of low water supplies in the Great Lake
asin.
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nd would have negative impacts on hydropower product
avigation, the environment and other interests. In additi
would do nothing to insure that new development, whi

ot put more people and investment at risk from flooding a

fter seven years of intense study, the most recent IJC report
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fomote the use of shoreline land-use management as
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IJC - U.S. Section

1250 23rd St. NW, Suite 100
Washington, DC 20440

Phone: (202) 736-9000

E-mail: bevacquaf@ijc.achilles.net

IJC - Canadian Section

100 Metcalfe Street, Eighteenth Floor
Ottawa, Ontario K1P 5M1

Phone: (613) 995-2984

E-mail: clamenm@ijc.achilles.net

U.S. Army Corps of Engineers

Detroit District

477 Michigan Ave.

Detroit, Ml 48231

Phone: (313) 226-3054

E-mail: Roger.L.Gauthier@IreOl.usace.army.m
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U.S. Army Corps of Engineers
Buffalo District
1776 Niagara St.
Buffalo NY 14207
Phone: (716) 879-4257
E-mail: Anthony.J.Eberhardt@usace.army.mil

Great Lakes Environmental Research Labor
2205 Commonwealth Blvd.
Ann Arbor, Ml 48105-2945
Phone: (313) 741-2255
E-mail: quinn@glerl.noaa.gov

Environment Canada

Information and Geomatics Office
P.O. Box 5050

Burlington, Ontario L7R 4A6
Phone: (905) 336-4580

E-Mail: Ralph.Moulton@ec.gc.ca

atory




